Stimulation of Ca(2+)/calmodulin-dependent protein kinase phosphatase by polycations.
Ca(2+)/calmodulin-dependent protein kinase phosphatase (CaMKPase) dephosphorylates and regulates multifunctional Ca(2+)/calmodulin-dependent protein kinases (CaMKs). One of the prominent features of CaMKPase is stimulation of phosphatase activity by polycations such as poly-L-lysine (poly(Lys)). Using various polycations, basicity and molecular weight of the polymer proved to be important for the stimulation. Surface plasmon resonance (SPR) analysis showed that CaMKIV(T196D), which mimics CaMKPase substrate, and CaMKPase could form tight complexes with poly(Lys). Pull-down binding experiments suggested that the formation of a tightly associated ternary complex consisting of CaMKPase, poly(Lys), and phosphorylated CaMKIV is essential for stimulation. Dilution experiments also supported this contention. Poly(Lys) failed to stimulate a CaMKPase mutant in which a Glu cluster corresponding to residues 101-109 in the N-terminal domain was deleted, and the mutant could not interact with poly(Lys) in the presence of Mn(2+). Thus, the Glu cluster appeared to be the binding site for polycations and to play a pivotal role in the polycation stimulation of CaMKPase activity.